Abstract -"Citizen Science," or the idea of using interested laypeople to assist in data collection, has the potential to be a valuable resource to those who study animal cognition. This is largely due to the potential increase in sample size it can provide. However, this technique also has the potential to introduce a significant amount of error to an experiment. As a result, before citizen science can be used as a tool, it is important to determine how it best works; specifically, what methods best motivate people to participate and to provide the most accurate data. This includes sharing situations in which data collection was not successful. Presented here is a failed attempt at collecting data on mirror self-recognition (MSR) in pet parrots, orchestrated via yahoo groups listservs. The goals in presenting this unsuccessful methodology are to encourage discussion, to prevent others from repeating the same ill-fated methodology, and to encourage others to attempt variations on said methods which might be more successful.
The last year or two has seen the beginnings of the use of "Citizen Science;" or the use of laypeople to collect data for scientific investigation, in animal cognition research. Nelson and Fijn (2013) recently published an exciting overview of a technique in which YouTube videos were used to asses a variety of play behaviors in several species of animals, and Hare et al. (n.d.) have developed the Dognition website, which collects a large variety of data on dog behavior and personality traits.
The excitement, of course, lies in the ability to exponentially increase sample size -traditionally a limiting factor in studies of animal behavior (Agrillo & Miletto Petrazzini, 2012; Button et al., 2013) . It is, however, tempered by the introduction of incalculable amounts of variation and potential for human error. The key question then becomes -is the power produced by the sample size large enough to compensate for the inherent error introduced by the methodology?
Much discussion is necessary. In addition to learning to balance sample size and potential variation, methods by which data can be obtained must be vetted. Currently it appears that citizen science methods which involve participants playing games or matching things (e.g., vocalizations) have been particularly successful (Deecke & Janik, 2006; Prestopnik & Crowston, 2012; Veirs, Veirs, & Wood, 2011) , as have been population surveys of particular species (Hochachka et al., 2012; Howe, Geissler, & Harrington, 1989; Worthington et al., 2012) . This is an excellent start. However, despite the (potentially detrimental) tradition of not reporting null findings (Ferguson & Heene, 2012; Nosek, Spies, & Motyl, 2012) , it seems particularly important when developing a new methodology that techniques which do not work be discussed as much as those which do.
Here I report a disappointing attempt to collect data via citizen science. It is the first instance that I am aware of in which participants were asked to conduct a specific protocol. The method by which participants were recruited was through a website very commonly used for communication among large groups of people with specific interests, so it is my belief that others would instinctually attempt a similar methodology. Thus I report my lack of results in an attempt to create discussion and perhaps increase the probability of success in future attempts to collect data.
The Study
The study was an examination of mirror self-recognition (MSR) abilities (or lack thereof) in home-raised parrots. Parrot owners were contacted and asked to complete the task with their bird, submit a video of the task, and complete a brief survey detailing basic information about the bird (species, age, gender if known, experiences as a pet, etc.). The basic task involved allowing the bird five min in front of a mirror after receiving a touch on the cheek (control condition 1), allowing the bird five min away from the mirror after receiving a dot of food coloring on the cheek (control condition 2), and then allowing the bird five min in front of the mirror with the dot of food coloring. Videos were to be examined by an appropriate number of raters for self-directed behavior toward the mark (i.e., touching or scratching); this is currently the most widely accepted evidence of MSR in non-verbal animals (Gallup, 1977) .
The immediate implication of such a task being performed by laypeople in their own homes is the inability to control the environmental variables surrounding the test. Noise, location, conditions, and even the movements of the owner were bound to vary widely. It was my hypothesis that if a large enough sample size could be obtained it would serve as sufficient evidence to at least make a case for the ability, despite the lack of a strict experimental setting. This is an unusual outlook and I in no way mean for it to replace current experimental practices. It is, at the moment, only my own theoretical idea born of my knowledge of sample size and experimental design (Rosenthal & Rubin, 1982; 2003) . However, I believe that it merits some consideration, if only as a method to collect preliminary data, which can later be confirmed under strict empirical settings (R. Rosenthal, personal communication, May 16, 2014) . To illustrate my point, if 500 birds from across the country participated in the test and 100 showed evidence of MSR, it would be illogical to completely disregard the results despite the lack of complete control.
Logistics
A website for the study was created which contained task instructions (Appendix 1), a demonstration video and two links. One link was to the survey, hosted by Qualtrexx (Appendix 2), and the second was to the online file sharing/hosting service YouSendIt, which graciously donated an account for the duration of the study. Participants were instructed to complete the task -which took 15minutes and required minimal equipment -and to upload the video and complete the survey. They were told that for every video uploaded they would be entered into a drawing for one of five book prizes. There was also an optional language supplement included in which interested owners could record and upload their bird's language use during a one week period.
Participant Recruitment
Recruitment was focused on parrot themed "yahoo groups" ("Yahoo Groups," n.d.). 46 such groups were originally identified for recruitment, although the final number varied slightly as some groups had gone inactive and additional ones were found or cross posted to in the process of recruitment. An email was composed and sent to the moderators of these groups (Appendix 3). The email introduced me, the project, discussed some background of and the project's importance, provided a brief explanation of the task, and included a link to the study website (where instructions and the sample video could be found). List moderators were asked to post the email to their lists (to avoid my having to join over 40 mailing lists; however, later in the course of the study, this did turn out to be necessary).
Outcomes
After all attempts were made to recruit participants, two videos were submitted with the matching surveys completed. In addition, nine more surveys were completed, but videos were not submitted to match. Several other attempts to obtain videos -some successful -were undertaken and will be discussed further below.
Primary and Secondary Postings
Initial emails were sent to the moderators of 40 groups (some of the originally identified groups were later identified as defunct), requesting these moderators to post the recruitment information to their groups. From this, nine posts were made by moderators to groups. The two videos stemmed from these posts, as did 20 enthusiastic emails noting an individual's interest or requesting clarification.
After approximately a month and no additional videos, I joined (or requested to join, some groups are by permission only) the groups and posted either the original message (18 groups; where the moderator had not posted the original message) or a reminder (eight groups; one did not approve my request to join). Three groups where the moderator had not posted the original message also denied my membership request or to post the message (it should be noted that some of these were due to time; if there is no response from a moderator within a certain amount of time, the yahoo groups site automatically declines the membership or message). No additional videos responses stemmed from these postings, although there were a few response emails.
Home Visits
After these dismal results, I contacted a local bird club. I initially planned to attend a club meeting and test birds there, but a variety of circumstances made this impossible. Instead, the bird club president discussed the study at the meeting and, as it was a local club, announced that I would be willing to make "house calls" to test birds. A sign-up sheet produced two interested pet owners, in addition to the club president (who had multiple birds). It is probable that my absence was directly related to this small showing, as I was unavailable to answer questions or generate excitement for the study.
Home visits to the three residences recruited from the bird club yielded nine videos, although again, only two were from traditional citizen homes (the remaining seven birds belonged to the club president, who also maintained the birds for an animal education business). Testing at a local parrot store yielded an additional six. The "have test, will travel" methodology seemed promising, and as a result I opted to offer it via the yahoo groups in two geographic areas. This yielded one more home visit in the area where I was living at the time (three videos), an offer of a second local visit which could not be arranged due to other circumstances, and a list of ten potential home visits in a second geographic area (to which I was relocating). Interestingly, this post also yielded six additional, enthusiastic emails from people who did not live in either specified area, inquiring if they could run the test at home. Directions and links were sent to these people, but no videos were submitted.
Post Outcomes
In total, the recruitment email post was seen in 30 yahoo groups, whose members total 28,357 people (although this estimate is slightly inflated as some people join multiple groups). After the secondary posting, I remained on the lists and discussion occurred on five lists, however this was meager (the exchange of two to four emails) did not cause additional participation, which it had the potential to do. The majority of these discussions were anecdotes about birds and mirrors. In only one case did an owner express reluctance to involve his or her bird in the test; this was the only negative response to the request on any of the lists
The Avian Cognition Listserv
At one point I was introduced to a smaller group interested specifically in avian cognitive abilities. This group of approximately 40 people was able to brainstorm a little with regards to the lack of responses. The group suggested that a more in-depth explanation of the methodology of the study be included, in addition to more information to reassure bird owners that no harm would come to their animals. The group also pointed out a flaw in the experimental procedure which made it very hard to complete with flighted birds (i.e., a flighted bird was far less likely to stay on the perch in front of the mirror for an extended period of time). However, although they were all bird owners, and there was interest and discussion within the group, none of the members participated in the experiment. When asked, members either cited the above reasons (primarily the complication of flighted birds) or did not provide a reason at all.
Potential Flaws in Study Procedure
I do not claim that the MSR procedure given to participants was perfect. There are a myriad of potential issues with the methodology which may have gone undetected before requests for participation were made. It is possible that the use of video media is too complex or is not available in the average household. However, with the exception of the issue of flighted birds, I received no feedback on methodological issues from potential participants. Those without designated video cameras generally had smartphones with video capabilities. In addition, the actual methodology of the experimental, while relevant is not necessarily the issue at hand. My purpose in writing this is to address the lack of participation in the experiment (which in turn, would have made for a more rigorous test of methodology).
Conclusions
For an attempt at citizen science, the yahoo groups appear to be an ideal choice at first glance. Parrots are specialized pets due to their long lifespan and the large amount of cognitive stimulation they require, and as a result parrot owners in general tend to be very dedicated (Carpenter, 2013; Hergovich, Mauerer, & Riemer, 2011; Hoppes & Gray, 2010) . Those who participate in email discussions on a regular basis would logically be assumed to be even more so. It seems to follow that this population would be invested in advancing the cognitive research on their species of interest. This makes the almost complete lack of participation particularly puzzling. Could thousands of people really just "not get around to" something? Or is there some unforeseen deterrent? I suspect the type of task is a large factor -despite the fact that the survey was useless without the accompanying video for this particular project, there were still more surveys completed than videos. Despite the popularity of smartphones with video abilities, it is still much easier to remain at one's computer and click through to a survey than to actually set up the experiment. While I absolutely expected to see this lack of follow through, I was surprised by just how extreme the effect was. This may also be the determining factor for video submission from those who sent in the enthusiastic emails or participated in discussion on the avian cognition listserv. Again, while both of these situations indicate interested, thoughtful groups of people who might be ideal participants, writing an email or participating in an online discussion can be done immediately upon reading a post, with no preparation or even the necessity to get up from the computer.
The question remains, however, does the effort of setting up the camera completely preclude any type of experimental request beyond what can be completed at the computer? Does there exist a (reasonable) motivation to encourage active data collection? Ornithologists often successfully rely on laypeople for bird counts and species surveys -is this success simply a result of the natural activities of the typical birdwatcher (Cooper, Loyd, Murante, Savoca, & Dickinson, 2012) ? Put differently, does citizen science in this situation work because birdwatchers are already out in the field watching birds, and are then asked to report what they see, as opposed to being asked to go with the express purpose of data collection?
The potential audience in social media also needs to be examined. In the case of sites like Facebook or Youtube, users tend to be younger and tech savvy. This seems to be less so on discussion lists like Yahoo. There are multiple recruiting via social media might impact results -the ability/willingness of people to use technological resources such as a video camera; the time they have available (retirees vs students, for example), or their interest in research, to name just a few. Socioeconomic status should also be considered; owning a pet bird, computer, and a video camera or smart phone are most likely linked to higher SES.
It is my hope that by reporting my (lack of) results here will help encourage dialog on how we might use citizen science in study of animal cognition. I suspect it can be a very powerful tool, and the work by Nelson and Fijn (2013) and Hare et al. (n.d.) provide excellent support for this idea. But, if we are to have citizen science as a tool in our toolbox, we must refine it to the point where it can be used as a reliable methodology -as opposed to the subject of the experiment in and of itself. I do not have the solutions to the problems encountered in this study, but I believe a common discussion and the reporting of both positive and negative findings will be the most expedient way to obtain them.
